SUMMARY
Initially, the M-mode cursor was oriented towards the right septal margin of the left atrioventricular plane and then toward its lateral margin from the apical fourchamber view. Consequently, the M-mode cursor was placed at the anterior and inferior borders of the left atrioventricular plane in the apical two chamber view.
On each side the echocardiographic beam was oriented in a way to be perpendicular to the motion of the left atrioventricular plane. Using the leading edge of the echoes, the AVPD during early diastole (E-AVPD) and the AVPD during atrial systole (A-AVPD) were measured ( Figure 1 ). The ratio E-AVPD/A-AVPD was calculated. A mean value of measurements of five consecutive cardiac cycles was used from the above reported four sites. The diagnosis of the left ventricular segmental wall motion abnormalities (SWMA) was determined visually by two independent echocardiography specialists. Differences of opinion were resolved by consensus. Pulsed Doppler transmitral inflow velocities were recorded between the tips of the mitral leaflets from the apical four-chamber view during expiration and read by another investigator who did not know the previous echocardiographic results. Early mitral flow peak velocity (E) and the peak velocity of late mitral flow (A) were measured from the velocity tracing. Selective coronary arteriography was performed in all patients. Coronary artery disease was defined as narrowing of at least 50% of one or more major In order to test the reproducibility of the AVPD, 40 subjects (15 normal subjects and 25 patients) were studied twice by two other independent investigators. One investigator was quite familiar with the recording of AVPD while the second one was less experienced with that technique. Intraobserver and interobserver variability was estimated to be insignificant using analysis of variance. The intraobserver variabilities in measuring E-AVPD and A-AVPD were 4.9% and 5.3% while the interobserver variabilities were 6.3% and 6.8%, respectively.
RESULTS

The differences in basic clinical and echocardiographic
Doppler and hemodynamic data between patients with or without SWMA of the left ventricle and healthy subjects are listed in Table II .
Determinant factors of E-AVPD, A-AVPD and of the E-AVPD/A-AVPD ratio were evaluated by stepwise multiple regression analysis in normal subjects and in patients without or with SWMA of the left ventricle. The determinant factors evaluated in normal subjects were: age, heart rate, systolic and diastolic blood pressure, left ventricular end-diastolic diameter, diameter of the left atrium and the difference between left ventricular end-systolic and end-diastolic diameters. In coronary artery disease patients cardiac output, left ventricular ejection fraction and the left ventricular end-diastolic pressure were also evaluated.
In patients without SWMA of the left ventricle, a stepwise multiple regression analysis did not show any significant contribution of any of the above mentioned factors, apart from age, in predicting E-AVPD, A-AVPD and E-AVPD/ A-AVPD. Aging exhibited a significant negative correlation only for the E-A VPD/A-AVPD ratio (Table III) .
In patients with SWMA a stepwise multiple regression analysis showed that the difference between end-systolic and end-diastolic diameter, left ventricular ejection fraction and cardiac output were significantly correlated to E-AVPD. The two last variables were also correlated to A-AVPD. Left ventricular ejection fraction and heart rate correlated significantly to the E-AVPD/A-AVPD ratio (Table III) .
The mean E-AVPD and A-AVPD and their ratio in normal subjects and in patients with coronary artery disease, with or without SWMA of the left ventricle, are shown in Table IV . The mean E-AVPD was significantly lower in patients with coronary artery disease with or without SWMA, than in normal subjects. Between patients with or without SWMA there was a significant difference in this parameter. The mean A-AVPD was significantly increased in patients without SWMA compared to normal subjects. Consequently, the mean A-AVPD/E-AVPD ratio was significantly greater in patients with coronary artery disease with or without SWMA, than in healthy controls. Between patients with or without segmental wall abnormalities there was no significant difference in the A-AVPD/ E-AVPD ratio.
There was a significant linear correlation (Figure 2) between mean E-AVPD/A-AVPD and the E/A ratio of transmitral flow in normal subjects In this study we investigated factors that could influence the motion of left atrioventricular plane displacement in normal and in coronary artery disease subjects.
At first, in patients with coronary artery disease without SWMA of the left ventricle none of the factors examined were found to be related to E-AVPD or A-AVPD. However, in patients with left ventricular SWMA it was shown that E-AVPD was affected by left ventricular ejection fraction, cardiac output and the difference between end-systolic and end-diastolic diameter of the left ventricle, which expresses left ventricular systolic function. Previous studies have shown that the phase of early left ventricular diastolic filling is influenced by left ventricular systolic function, 19, 20) which is related to early diastolic behavior through the elastic recoil of the left ventricle. The reduced left ventricular systolic function must have an influence on left ventricular elastic recoil, 19, 20) which, as has already been mentioned, is probably due the early diastolic motion of the mitral annulus. 16 Compared to healthy subjects, patients with coronary artery disease, were found to have a higher A-AVPD/E-AVPD as a result of the reduction of E-AVPD with unchanged or increased A-AVPD. This means an increased relative atrial contribution to the left ventricular longitudinal distension in coronary artery disease patients. A similar finding has also been reported by other investigators22) who demonstrated that the percentage of left atrial contribution to left ventricular filling is increased in patients with coronary artery disease.
In the present study, in coronary disease patients as well as in healthy subjects, a significant correlation between the E-AVPD/A-AVPD ratio and the E/A ratio of transmitral flow was found, which indicates that the diastolic movement of the mitral annulus reflects the left ventricular filling. The E/A ratio of transmitral flow is the most popular method for clinical detection of left ventricular diastolic dysfunction.21) The correlation between the E-AVPD/A-AVDP ratio and the E/A ratio of transmitral flow was weaker in patients with SWMA. This probably is due to the fact that this subgroup of patients had a definitely smaller left ventricular ejection fraction and cardiac output compared to patients without SWMA, and as is well known, early atrioventricular plane displacement (E-AVPD) is determined by left ventricular systolic function. Another reason may be the existence of variable atrial contractile function in coronary artery disease patients with SWMA.
The echocardiographic assessment of atrioventricular plane motion during diastole has the advantage of low interobserver and intraobserver variability and could be applied in a clinical setting where only two-dimensional but not Doppler echocardiographic equipment is available at bedside. The E-AVPD/A-AVPD ratio is a good indicator of left ventricular filling in coronary artery disease patients without SWMA of the left ventricle, in whom, as in healthy subjects, it is related only to aging. In this subgroup of coronary artery disease patients the noninfarcted or those not exposed to severe ischemia of the cardiac muscle may behave normally. Aging has the same effect on diastolic performance in these patients as in normal subjects. Aging alters left ventricular diastolic function by reducing the rate and extent of the rapid filling phase, related to increased regional asynchrony23) and also by decreasing left ventricular compliance with a concominant compensatory increase of left atrial emptying.24) The result of these mechanisms is probably reflected by the increase of the A-AVPD/E-AVPD ratio with aging in normal subjects and in patients with coronary artery disease without SWMA of the left ventricle. 
